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ABSTRACT: The objective of this article is to open a dialogue on government regulations, where federal policies and 
integrating service-learning into community based watershed man­ statutes are unable to reach (Randolph and Bauer 
agement programs and to discuss opportunities and challenges that 1999).
a service-learning program presents to universities and communi­ Over the palfJ; decade, the U.S. Environmental Pro­ties. The article presents the concept and definition of service­

learning, and arguments concerning why institutions of higher tection Agency' (USEPA) has been promoting the 

education and university faculty and students should be involved adoption of a watershed approach as a means to more 

with community based watershed management programs. The arti­
 comprehensively address aquatic resource protection 
cle describes a case study for developing a service-learning program 
and restoration (e.g., USEPA, 1995a, 1995b, 1996). for watershed management at Virginia Tech and discusses lessons One of the core principles of the watershed approach learned from the case study. The paper concluded that to make a 

service-learning program sustainable, there should be a long term is community involvement so that the people who 

plan, regular and effective communication with the stakeholders, depend upon the natural resources within the water­

and some incentives for faculty and students for long term commit­
 sheds are well informed of, and participate in, plan­
ment to the community based watershed management programs. 
ning and implementation activities. These community (KEY TERMS: watershed management; service-learning; universi­
ty/community partnership; experiential learning.) based efforts have many and diverse needs for scien­
tific knowledge and technical skills. Many communi­
Younos, Tamim, Raymond de Leon, and Christine Lewicki, 2003. Integrating ties, however, do not have the required resources to 
Service-Learning Into Watershed Management Programs: Opportunities and implement an effective watershed management pro­Challenges. J. of the American Water Resources Association (JAWRA) 39(1): gram.1-5. 
In recent years, there has been a growing interest 
in and support for increasing the role of universities 
and coll~ge8 in community based watershed manage­
ment applications (Lewicki and Younos, 2001). Uni­INTRODUCTION 
versity resources (faculty, students, and in-kind 
support) can contribute knowledge, technical support, Since the promulgation of the Clean Water Act and'·§1tilled personnel to aid and enhance watershed (l972), significant progress has been made in improv­ mana~ement programs. An effective university com­ing our nation's water quality. This success has been munity partnership can be established by integrating 
achieved primarily through federal, state, and local serviCe-learning into community based watershed
regulations of point source discharges. However, seri­
maDAli'ement. The objective of this article is to open a 
ous water pollution problems still persist throughout dialogue on integrating service-learning into commu­
the country. Many problems are caused by the cumu­ ~'1>ased watershed management programs and tolative effect of urban, agricultural, and other forms of tWScuss opportunities and challenges that a service­
nonpoint sources of pollution. The non point source learning program presents to universities and com­
pollution problems are developing around the edges of Miffties. 
'. 
lPaper No. 01243 ofthe Journal of the American Water Resources Association. Discussions are open until August 1,2003. 
2Respectively, Interim Director,Virginia Water Resources Research Center.Vrrginia Tech, 10 Sandy Hall, Blacksburg, Virginia 24061-0444; 
GIS Analyst II, 14011 Cornfield Harbor Drive, Scotland, Maryland 20687 (fonner Graduate Research Assistant, Virginia Tech); and Water­
shed Team Leader, Office of Wetlands, Oceans, and Watersheds, U.S. Environmental Protection Agency, Washington, D.C. 20460 
(E-MaillYounos: tyounos@Vt.edu). 
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DEFINING SERVICE-LEARNING 
Many terms have been used to describe the experi­
ential nature of service-learning. These terms include 
collaborative learning, community based education, 
cooperative education, experiential education, field 
experiences, and internships (O'Grady, 2000; Wade, 
2000). For the sake of brevity two definitions of 
service-learning are given below: 
• Service-learning is a form of experiential educa­
tion in which students engage in activities that 
address human and community needs together with 
structured opportunities intentionally designed to 
promote student learning and development (Jacoby, 
1996). 
• Service-learning is a powerful pedagogy of 
engagement that extends beyond fl'!.~t~s of teaching 
and learning, recognizing that democracy is a learned 
activity and that active participation in the life of a 
community is a bridge to citizenship. Service-learning 
has the potential to be a bridge to civic education as it 
surfaces a broader vision of an engaged campus. A 
campus that is centrally engaged in the life of its local 
communities reorients the core missions of academia 
- teaching, scholarship, and service - around commu­
nity transformation (Heffernan, 2001). 
Service-learning is different from other educational 
endeavors in that it combines community service wtth 
academic learning. The hyphen us~d in the phrase 
symbolizes the central role of reflection in the process 
of learning through experience (Eyler a"d Giles, 
1999). This form oflearning and pedagogy is r06ted in 
experiential education, one that often dOQ& not hap­
pen within the confines of a classroom, a discipline, or 
a campus. It involves a strong partnership between 
an institution and community that enables students 
to apply what they have learned in the classr«H'ft{o 
practical problems within the community. _ 
Past studies have shown that integratipn of 
service-learning into academic teaching can b~nefit 
students and their learning in ways that othe~da­
gogies do not (Jacoby, 1996). Jacoby foundJl;lat 
service-learning benefits a student in many wap: 
develops the habit of critical reflection; deep.,. 
understanding of course content; builds a bridge 
between theory and practice; brings insight to ~ 
underlying social problems; increases sense of social 
responsibility; enhances cognitive, personal, and spir­
itual development; increases awareness and under­
standing of human differences and commonality;t~d 
sharpens abilities to solve problems creatively and to 
work collaboratively. 
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THE CASE FOR WATERSHED MANAGEMENT 
IN A SERVICE-LEARNING ENVIRONMENT 
Higher education can provide an opportunity to 
engage students in a learning environment that can 
fulfill the responsibility of educating while serving 
the community through service-learning. As such, 
service-learning has the ability to educate future 
planning, policy, and science professionals while pro­
viding technical support and expertise to community 
based watershed activities. Watershed management 
is inherently a multidisciplinary and multi­
jurisdictional approach that reflects public and pri­
vate sectors' efforts to addresRwatershed issues 
through a collaborative approach. Incorporating uni­
versity knowledge into community based watershed 
activities could make a tremendous contribution to 
this collaborative effort while enriching educational 
programs and improving our nation's water resources. 
Why should institutions of higher education sup­
port community based watershed management 
efforts? The answer lies in the history of public ser­
vice that is an integral part of many universities' mis­
sions. Land-grant colleges were established in the 
United States under the provisions of the Morrill Acts 
(also known as Land-Grant Acts) of 1862 and 1890 
with a major goal to educate and to serve people. For 
example, Ut Prosim "That I may serve,", the motto of 
Virginia Tech, a land-grant university, is shared with 
other land-grant universities and many private col­
leges across the nation. In addition to public service, 
water resources professionals in universities are 
responsible for educating future water resources pro­
fessionals and for the "incorporation of new tools and 
ideas into the education and training programs of 
their institutions to produce better prepared and 
more effective graduates" (UCOWR, 1998). These two 
responsibilities, public service and innovative educa­
tion and training of future water resources profession­
als, can come together through service-learning 
programs in which faculty and students provide 
socially relevant research and expertise to community 
based watershed efforts. 
Local watershed practitioners recognize the value 
that students and faculty can bring to the table. For 
example, the No.1 recommendation that emerged 
from the first Eastern Coal Region Watershed 
Roundtable (convened June 2000, in Shepherdstown, 
West Virginia) was to promote integrating university 
knowledge, through service-learning, into local water­
shed partnerships. In another example, delegates to 
the National Watershed Forum (convened June 2001, 
in Arlington, Virginia) recommended that universities 
establish collaborative education programs that 
address local watershed issues, assist community 
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volunteers with monitoring, data collection, and anal­
ysis; and provide future water resources professionals 
with training in facilitation techniques so they can be 
effective in getting diverse partners to work collabora­
tively to solve complex aquatic resources issues. 
Community based watershed groups are not the 
only ones that stand to gain from university service­
learning programs. Service-learning programs that 
support local watershed efforts can provide students 
with a learning laboratory to experience first hand 
the challenges and complexities of today's water 
resource problems in a multidisciplinary environ­
ment. 
There are advantages for water resources faculty to 
be involved with community based watershed man­
agement programs and service-learning: 
• Owing to the multidisciplinary nature of water­
shed management issues, the faculty will see the 
necessity for collaboration with other disciplines. This 
may result in breaking down some of the on-campus 
disciplinary barriers that are inherent between 
departments such as engineering and biological sci­
ences. 
• The faculty will be in a better position to com­
pete for grants from foundations and government 
agencies, some of whom increasingly require a collab­
orative approach to watershed management. 
• It can be personally and professionally reward­
ing to assist communities that need and value univer­
sity faculty's scientific knowledge and technical skills. 
Many students will appreciate the service-learning 
experience as it allows them to better understand how 
their classroom learning applies to real world prob­
lems. Some past service-learners have made the fol­
lowing comments (Walker et al., 2001): 
• "Topics ranging from community politics to envi­
ronmental law to scientific analysis of water were 
studied, giving me an incredible breadth of exposure 
to the environmental field." 
• "It was enlightening to see how politics, commu­
nity organization, environmental law, and scientific 
knowledge relate in the scenario of solving environ­
mental problems." 
• "I have learned that knowledge is not always 
blurted out, but is reserved and quiet. I have learned 
to let others lead the conversation, so as not to offend 
the ideas and knowledge of other concerned parties. I 
have also learned the importance of being a good lis­
tener." 
• "Being able to have some input into the improve­
ment of someone else's corner of the world, no matter 
how small, is a very unique situation. The feeling of 
gratitude that is felt when a community member 
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expresses his or her thanks for the job that you are 
doing cannot be put into words." 
CASE STUDY: SERVICE-LEARNING 

WATERSHED MANAGEMENT PROGRAM 

A case study for developing a service-learning pro­
gram for watershed management was initiated to 
examine the potential'and- challenges of such a pro­
gram. The model study was conducted as a collabora­
tive effort between the Virginia Water Resources 
Research Center and the Service-Learning Center at 
Virginia Tech (R. -de Leon, 2002, unpublished paper, 
M.S. Thesis, Virginia Polytechnic Institute and State 
University, Blacksburg, Virginia). The study consisted 
of a stream corridor assessment and database man­
agement system. The service-learning project was a 
component of the'Stroubles Creek Watershed Initia­
tive that uses the creek and its watershed for 
research, education, and outreach purposes. The uni­
versity campus is located within the Stroubles Creek 
watershed. 
A graduate student served as the project coordina­
tor and supervised four undergraduates who were 
assigned as team leaders. Over a period of two 
semesters, eight service-learners, 26 volunteers and 
five faculty members participated in the program. All 
participants received appropriate training before par­
ticipating in activities. Student service-learners came 
from several disciplines, including urban affairs and 
planning, environmental science, biology, fisheries 
and wildlife sciences, civil and environmental engi­
neering, computer science, and forestry. The service­
learning assignment for each participant was 
designed to. supplement the student's existing knowl­
~and to allow the student to learn skills and tech­
nologies from other participants. 
, A-major goal of a service-learning program is to 
provide opportunities for student to reflect on their 
experiences. Reflection can take on many forms: oral 
pres~ntation, written reports, group discussions, and 
foru11\. presentations. This also provides opportunity 
for tpe peers, project leaders, and the community to 
giv~ feedback to the project. On a weekly basis 
ij).roughout the project, leaders met with the service­
learners individually and as a group to discuss their 
PI'081'ess, concerns, and to reflect upon what they had 
experienced. Service-learners were required to write a 
summary report after each project describing their 
perspective of the project, their progress, and any con­
cerns they may have had. Service-learners were also 
asked to participate in workshops, forums, and a 
stakeholder summit to present their findings and 
experiences to their peers, the university community, 
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and watershed stakeholders. These oral presentations 
and the questions that followed provided service­
learners with structured opportunities to reflect criti­
cally on their service experiences. 
LESSONS FROM THE CASE STUDY 
Feedback from service-learners conveyed that stu­
dents gained valuable experien~ throughout the pro­
ject. Many students stated that their service-learning 
experience made learning more relevant to real life 
issues. Students found that they were able to apply 
what they had learned in the class out in the field and 
take back their field experiences to the classroom. 
They learned new skills, and improved existing skills 
in communication, team building, leadership, organi­
zation and technical areas (Le., technical writing, 
database development, and geuspMlal technology 
applications). Students felt that they were making a 
meaningful contribution by serving the community to 
improve the stream's health. They perceived that 
their work and time was utilized well. 
Meeting specific objectives of the watershed initia­
tive and feedback from service-learners indicated that 
overall the project was successful. Service-learners 
completed the stream corridor assessment and creat­
ed a database for the project. Nevertheless, project 
leaders discovered several issues that need to be 
addressed to make a watershed management service­
learning program sustainable. These issues are 
described below. 
Time Management 
The major challenge faced by many service-l~ 
ers was time management. The project coordinator 
and service-learning leaders reported the difficdlt~f'of 
finding time to plan and implement activities during 
the school week. Therefore, many time orie):lted, 
service-learning activities were conducted on week­
ends to work around student schedules and to e;tjcour­
age more students to participate in the acti~ities. 
Project design and planning must also consider 8 
school's schedule, such as breaks, mid-term exa_, 
inclement weather, etc. 
Long Term Commitment by Students and Faculty 
Long term planning is the key to sustaining a 

watershed based, service-learning project. Because 

monitoring and other watershed activities typically 
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continue for several years, service-learning projects 
and programs to meet the demands of watershed 
activities require an equivalent long term commit­
~ent by students and faculty members. Most projects 
In the Stroubles Creek Initiative last more than one 
semester and require a considerable amount of dedi­
cation by students to work on the projects. Many 
service-learners involved in the Initiative desired to 
partake in the project for one semester only. Projects 
given to such service-learners must be designed so 
that they are achievable within a semester. In pro­
jects to be completed within a few semesters, new 
service-learners must be regularly trained. Providing 
opportunities for students to receive credit (both par­
tial and full) or wages for their work was found to be 
a good incentive for students to continue with the pro­
gram over a longer period of time. Students who have 
received credit or wages for their work on the Initia­
tive have often stayed involved for more than one 
semester. 
It was also difficult to have an interdisciplinary 
faculty team stay involved with the project. Some of 
the barriers to faculty involvement are lack of time, 
not fully understanding the concept and benefits of 
service-learning, skepticism of the role of service­
learning in teaching and student learning, and lack of 
recognition in the validity of service-learning for pro­
motion and tenure considerations. Project leaders 
offered one workshop to faculty on developing service­
learning programs for interdisciplinary watershed 
management. Such efforts need to occur regularly 
through forums and workshops to promote service­
learning as a legitimate teaching and learning tool in 
watershed management. 
Strengthening Stakeholder Participation 
Watershed stakeholder input is an essential compo­
nent of any community based service-learning pro­
gram. It is critical that the needs and concerns of the 
stakeholders are heard and incorporated during the 
development of the program. In the Stroubles Creek 
Initiative, this meant working more closely with town 
planning and engineering departments, town and 
county planning commission, business owners, land 
owners, and others. The Initiative did provide several 
ways for the stakeholders to get involved with the 
program. Information on the Initiative projects was 
advertised throughout the community via media, let­
ters, flyers, the Stroubles Creek Watershed Initiative 
website, at town council meetings, and through elec­
tronic mailing. The community was always invited to 
participate in the workshops and forums that provid­
ed opportunities for open discussions. To sustain the 
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stakeholder interest, such activities must be held reg­

ularly. Information transfer to stakeholders has the 

added benefit of providing a learning opportunity to 

some students to improve their communication skills. 

Evaluate the Service-Learning Program 
Evaluation is a key component of a service-learning 

program and should consider both learning and ser­

vice components of the program. Evaluation provides 

opportunity for the project leaders to assess the learn­

ing experiences of service-learners as well as the pro­

gram effectiveness to meet watershed management 

goals. Project evaluation should be conducted on a 






Incorporating university knowledge into communi­
ty based watershed activities could make a tremen­
dous contribution to collaborative watershed 
management efforts while enriching educational pro­
grams and improving the quality of water resources. 
However, to make a service-learning program sustain­
able, there should be a long term plan, regular and 
effective communication with the stakeholders, and 
some incentives for faculty and students for long term 
commitment to the community based watershed man­
agement programs. 
ACKNOWLEDGMENTS 
The case study service learning program reported in this article 
is supported by a grant from the National Corporation Service 
through the Service-Learning Center and the Virginia Water 
Resources Research Center at Virginia Tech. Acknowledgments are 
due to student service learners and faculty at Virginia Tech and 
many watershed stakeholders who have given their time and 
knowledge to develop the service-learning program for watershed 
management at Virginia Tech. 
LITERATURE CITED 
USEPA (U.S. Environmental Protection Agency), 1995a. Watershed 
Protection: A Project Focus. EPA841-R-95-003. 
USEPA (U.S. Environmental Protection Agency), 1995b. Watershed 
Protection: A Statewide Approach. EPA841-R-95-004. 
USEPA (U.S. Environmental Protection Agency), 1996. Watershed 
Approach Framework: People Working Thgether to Protect Pub­
lic Health and Environment - Community by Community, 
Watershed by Watershed. Available at http://www.epa.gov/ 
owow/watershedlframeworkl. Accessed on October 11, 2002. 
JOURNAL OF THE AMERICAN WATER RESOURCES ASSOCIATION 5 
Eyler, J. and D. Giles, 1999. Where's the Learning in Service­
Learning? Jossey-Bass Publishers, San Francisco, California. 
Heffernan, K., 2001. Service-Learning in Higher Education. In: 
Integrating Universities' Knowledge and Student Service­
Learning Into Community-Based Watershed Management Pro­
grams, Christine Lewicki and Tamim Younos (Editors). Water 
Resources Update No. 119, The Universities Council on Water 
Resources, Southern Illinois University, Carbondale, Illinois, pp. 
2-8. 
Jacoby, B., 1996. Service-Learning in Today's Higher Education. 
In: Service-Learning in Higher Education - Concepts and Prac­
tices, Barbara Jacoby and Associates (Editors). Jossey-Bass 
Publishers, San Francisco, California, pp. 3-25. 
Lewicki, C. and T. Younos (Editors), 2001. Integrating Universities' 
Knowledge and Student Service-Learning Into Community­
Based Watershed Management Programs. Water Resources 
Update No. 119, The Universities Council on Water Resources, 
Southern Illinois University, Carbondale, Illinois, 71 pp. 
O'Grady, C., 2000. Integrating Service-Learning and Multicultural 
Education ill. Colleges and Universities. Lawrence Erlbaum 
Associates, Publishers. Mahwah, New Jersey. 
Randolph, J. and M. Bauer, 1999. Improving Environmental Deci­
sion-Making Urough Collaborative Methods. Public Studies 
Review 16(3):171-1!h. 
UCOWR (Universities Couacil on Water Resources), 1998. Benefits 
of UCOWR Membershlj). Water Resources Update No. 113, The 
Universities Council on Water Resources, Southern Illinois Uni­
versity, Carbondale, Illinois, pg. 12. 
Wade, R.C., 2000. National Council for the Social Studies: Building 
Bridges, Connecting Classroom and Community Through Ser­
vice-Learning in Social Studies. National Council for the Social 
Studies (NCSS), Washington, D.C. 
Walker, J. L., T. Younos, and A. Raflo, 2001. A Service-Learning 
Program and Its RoI"in Watershed Management. In: Integrat­
ing Universities' Knowledge and Student Service-Learning Into 
Community-Based Watershed Management Programs, Chris­
tine Lewicki and Tamim Younos (Editors). Water Resources 
Update No. 119, The Universities Council on Water Resources, 
Southern Illinois University, Carbondale, Illinois, pp. 42-46. 
JAWRA 
